Abstract This study addressed health disparities in sleep duration, sleep quality, and daytime sleepiness among African-American college students. To investigate evening behaviors promoting insufficient and inadequate sleep, we assessed electronic (e.g., computer and music) and nonelectronic (e.g., socializing) sleep competing activities (SCA). Students (N=154) were recruited from a Historically Black College (HBCU). The results showed more dysfunction than has previously been reported in college populations, with HBCU students reporting very short sleep durations, high levels of daytime sleepiness, and poor sleep quality. These students engaged in many activities during the evening, and these activities predicted unhealthy sleep. Whereas electronic and nonelectronic activities significantly impacted sleep quality and sleep duration, only electronic activities were significantly related to sleep latency and only nonelectronic activities were significantly related to daytime sleepiness. We conclude that sleep is a major concern for college students and, in particular, racial minority college students. Understanding the role of SCA can help address the various environmental barriers for successful treatment of these young adults.
Previous research has highlighted the relationship between sleep problems and a variety of physical (e.g., diabetes mellitus, hypertension, obesity, and pain) [1] [2] [3] [4] and mental health concerns [5] . The link between sleep problems and health risks continues throughout adulthood [2] . Evidence suggest that many college students report unhealthy sleep parameters [6] and that younger adults report unhealthier sleep than older adults [7] . With an eye toward reducing health risks, this study focused on understanding how sleep competing activities (SCA) were related to sleep problems in a vulnerable minority college-age population. Given the large amount of time that students spend with electronics and its impact on sleep [8] , coupled with their risk for circadian and delayed sleep phase problems [9] , this study also investigated if activities based around electronics (e.g., computers and phone applications) affect sleep differently than nonelectronic sleep activities such as socializing or studying.
While there are many types of sleep problems, inadequate sleep duration, poor sleep quality, and excessive daytime sleepiness (EDS) are among the most common and most widely studied. Inadequate sleep duration and poor sleep quality often co-occur and produce EDS, although each of these three sleep problems can occur independently of one another. Achieving optimal healthy sleep requires adequate sleep duration, infrequent sleep onset and maintenance difficulties, and optimal sleep timing, all of which cumulatively produce an appropriate level of daytime alertness.
In college students, many of these previously mentioned sleep parameters are inadequate. For example, research over the past three decades suggests that the median number of hours slept by college students has decreased by more than 1 h/night [10] and that a majority of college students (70 %) report sleeping less than 6.5 h/night [11] . In the sparse research addressing health disparities, differences in total sleep time (TST) between African Americans and White college students have not been found [11] . Despite the nonsignificant differences found in college students' TST, research from adult samples suggests that differences exist and that African Americans report shorter TST than White Americans [12] . While group differences in sleep may be due, in part, to cultural differences that affect reporting, demand characteristics, or response to other situational factors, the consistency of such findings across many different types of data collection methods (e.g., computer administered, paper and pencil, inperson interviews, and sleep diaries) and settings (colleges, clinics, hospitals, and research centers) reduces the likelihood that these factors are the primary cause of the reported disparities [12] .
Research investigating rates of EDS, independent of sleep duration, indicates the prevalence of daytime sleepiness is alarming. While there is significant variability among studies, prevalence rates range from 24 % [6] to as high as 42 % [13] . There is some evidence to suggest that African American students report greater daytime sleepiness than White students [13] , although EDS in college students has only been minimally studied.
Unfortunately, restricted sleep and daytime sleepiness explains only part of the problem. Other parameters such as sleep latency and sleep maintenance often play a critical role in obtaining adequate sleep duration [14] and contribute to health-related quality of life [15] . In college students, long sleep latencies and fragmented sleep are common. In one sample of 313 college students, 33 % took longer than 30 min to fall asleep, whereas other research has found that 43 % of college students reported waking more than one time each night and 21 % reported waking two to three times per night [16] . Similar sleep onset and maintenance difficulties have been reported between African American and White students [11] . These long sleep latencies and numerous nighttime awakenings profoundly affect sleep efficiency, sleep duration, sleep quality, and daytime sleepiness.
Evidence also suggests that maintaining a consistent sleep schedule is important to obtaining restorative, high-quality sleep [17] , a construct known as "social jetlag." Yet, during college, this weekday-to-weekend bedtime variation is greatest. Lund and her colleagues [6] reported that 20 % of respondents endorsed staying up all night at least one time in the last month, whereas 35 % reported staying up until 3:00 a.m. at least one time per week [6] .
Given the short sleep duration, frequent sleep onset and maintenance difficulties, and inconsistent weekday-toweekend sleep schedules reported by students, it is not surprising that poor sleep quality is frequently reported among this population. For example, an online survey of 1,125 college students found that 60 % of participants reported poor sleep quality [6] . In another online sample of 710 university students, 50 % of sampled students reported poor sleep quality [18] . Still more, in a sample of 468 nondepressed college students, 70 % reported poor sleep quality [19] . These high rates of poor sleep quality have also been found cross culturally. In a sample of Brazilian university students (N=710), 61 % reported poor sleep quality [20] . Racial differences in sleep quality have not been reported between African American and White students [11] , but again there are few studies in this area.
These high rates of insufficient sleep, poor sleep quality, and daytime sleepiness are significant for the health and wellbeing of college students, since it has been demonstrated that students with sleep problems have lower GPAs, greater depression rates, reduced retention for new learning, and problems dealing with stress [21] [22] [23] [24] . Other studies have found that students with sleep problems report greater impulsivity which increases risky sexual behaviors as well as excess and dangerous use of drugs and alcohol [25, 26] . Thus, it is critical to understand, assess, and treat sleep problems as a major public health problem.
Among college students, sleep problems are usually due to some combination of behaviorally induced insufficient sleep (i.e., sleep that is compromised due to voluntary behaviors of the sleeper) [27] , delayed sleep phase syndrome (i.e., a circadian sleep disorder that shifts sleep onset 2 h later than normal) [9] , insomnia, and obstructive sleep apnea (i.e., cessation of breathing during sleep due to obstructed airway) [28] . Cognitive behavioral therapy for insomnia (CBT-I) is the first-line treatment for sleep problems and is built around two techniques: stimulus control (using the bed only for sleeping) and/ or sleep restriction (manipulating the time to bed and time to rise on a predetermined schedule) [29] . While light manipulation is used in conjunction with these interventions for delayed sleep phase syndrome, and continuous positive airway pressure (CPAP) or oral appliances are the dominant treatments for obstructive sleep apnea, there have been no diagnosis specific interventions for behaviorally induced insufficient sleep. Moreover, CBT-I is fraught with obstacles and resistance in college students, as many live in shared sleeping environments, have schedules that vary considerably from semester-to-semester, and participate in social and academic activities that occur during normal sleeping times [6] . Understanding how different types of activities compete with sleep in college students may prove imperative if we are to protect college students' sleep.
Research regarding factors that influence sleep in collegeage students has primarily focused on alcohol, drugs, and stimulant use, and the evidence strongly suggests that these substances negatively impact sleep quality and daytime alertness [11, 30] . Other environmental (e.g., homework and technology use) and interactional factors (e.g., social obligations and organized sports) can also derail sleep, but these SCA have been primarily investigated in adolescent samples [31] [32] [33] and little is known about their influence in collegeage students.
Internet use is one SCA that has been examined in college students, and the available research suggests that evening Internet use negatively impacts sleep. For example, in one study 73 % of Brazilian university students (N=710) who used the Internet between 7:00 p.m. and 12:00 a.m. also reported poor sleep quality [20] . In terms of sleep onset, sleep maintenance and early morning awakenings, the more young adults used the Internet and cell phones between 7:00 p.m. and 12:00 a.m., the more likely they were to report symptoms of insomnia (i.e., long sleep onset latency and sleep maintenance difficulties) than those not using the Internet or their cell phones during that time period [34] . However, there are many more activities that compete with sleep, including socializing, other technological devices, intramural and extramural activities, and school work and employment responsibilities. Many of these activities have been investigated in children and adolescents, whereas empirical studies documenting the impact of these behaviors on sleep in college students is only now being investigated. Furthermore, racial disparities in sleep have been minimally investigated and even less is known regarding the impact of evening activities on these students' sleep.
In light of this limited information, there is a distinct need for research investigating evening activities that contribute to unhealthy sleep patterns in college students (SCA). With college students' busy schedules limiting the time allotted to sleep, it is important to document the connection between the frequency of engaging in arousing activities during optimal sleep time and the resulting insufficient sleep duration, poor sleep quality and daytime sleepiness. Therefore, the current study had two goals. The first goal was to provide descriptive data on sleep parameters (e.g., TST, sleep quality, daytime sleepiness, and variations in weekday-to-weekend bedtimes) in a sample of racial minority students attending a Historically Black College/University (HBCU). Second, we examined the role of SCA in predicting sleep duration, sleep quality, and EDS among this racial minority sample of students. Specifically, it was hypothesized that individuals identified with unhealthy sleep parameters (e.g., short sleep duration, poor sleep quality, and EDS) would report more involvement in SCA than those with more healthy sleep parameters. We also explored if the frequency and intensity of the SCA or the type of SCA (electronic or nonelectronic) was related to sleep duration, sleep quality, and daytime sleepiness.
Methods
Participants/Procedures Participants (N=158) were recruited from Introduction to Psychology classes at a HBCU and earned extra credit for participating in the study. Participants were recruited from the Psychology Research Pool at the HBCU. The Psychology Research Pool included all students enrolled in Introduction to Psychology classes and students received class credits for agreeing to participate in a study. Enrollment was restricted to students 18 years old and older. We did not restrict participation based on gender, ethnicity/ race, major, grade-point average, or any other variables. Participation times were distributed throughout the week and throughout the morning and afternoon time slots. No student opted out of the research requirement the semester data was gathered. Thus, we can cautiously assume that the data is representative of all students taking the course. Students were given a brief explanation of the purpose of the study (examining interpersonal relations), and informed consent was obtained before students completed the questionnaires. The Institutional Review Board (IRB) approved the methods and procedures used in this study, and paper and pencil questionnaires were completed by students anonymously. The proportion of female students who participated in the study (75 %) mirrored the disproportionate rates found for students enrolled in Introduction to Psychology classes.
Measures The Pittsburgh Sleep Quality Index (PSQI) and the Epworth Sleepiness Scale (ESS) comprised the majority of the outcome variables for this study. Additionally, demographic information and questions pertaining to SCA were collected. The ESS is a self-report questionnaire derived from observations about the nature and occurrence of daytime sleepiness [35] . ESS scores greater than 10 are typically used to indicate high levels of daytime sleepiness [36] . Although the ESS has been used extensively with adults, studies have examined its functionality in adolescents and found it to be a valid and reliable measure of daytime sleepiness [37] . Scores may be artificially lowered because some of the ESS questions may not be particularly relevant to college students. The PSQI is a 19-item self-report questionnaire for evaluating sleep quality over a 1-month duration [38] . The questions are compiled into 7 component scores with scores ranging from 0 to 3 and a total score with a range between 0 and 21. The questionnaire and the scoring instructions for calculating index scores can be obtained on-line (http://www.sleep.pitt.edu/default.asp). The psychometric properties of the PSQI have been thoroughly investigated [38, 39] . Typically, a cut-off score of 5 is used to distinguish individuals with normal sleep quality from those with poor sleep quality.
Sleep habits were assessed using a 28-item questionnaire developed by the investigators. The questionnaire has two parts. The first section elicits information about sleep habits such as sleep onset and wake times, napping behavior, schoolday wake times, and nighttime awakenings (Sleep Habits Scale). The second section examines 12 different activities that compete with sleep (The SCA scale). To date, there has not been a survey investigating various types of activities that impact sleep. The SCA scale is unique in that it assesses a variety of activities that can compete with sleep, including television viewing, studying and homework, video games and Internet use, texting friends and socializing, eating, playing with a pet, taking care of family members, listening to music, doing chores, and playing sports. Items for the SCA scale were chosen by reviewing the adolescent sleep literature on this topic as well as discussions with parents and researchers in the field about activities that interfere with sleep. The ratings in the SCA scale were based on the likelihood and frequency with which students engaged in each activity once they were already sleepy and ready for bed. Hence, we were assessing activities that were actually competing with the need and desire to sleep. Summing the responses to the individual activities produces a total SCA score.
There is also a weighted SCA score that was derived by multiplying the number of days in a week engaging in a activity (frequency) by the length of time spent engaging in the activity (duration). The weighted SCA score was important because it allowed us to examine intensity/frequency of SCA as well as the cumulative number of different SCA, which is reflected in the total SCA score. So while someone may have a low SCA score, if they engage in those few behaviors every day, the weighted SCA score may be more helpful in assessing its impact.
Items on the SCA scale can also be combined in a way that allows for an evaluation of the impact of activities involving electronics (E-SCA score; i.e., television use, Internet use, texting, etc.) and those activities not involving electronic devices (NE-SCA score; i.e., socializing, exercising, etc.), both of which can be computed for frequency scores and weighted frequency of (activity) multiplied by duration of the (activity) scores. This allowed us to examine if duration of an activity magnified any frequency effects that we found. Thus, looking at electronic and nonelectronic scores separately was important because electronic devises may affect circadian rhythms in a unique way (E-SCA score) and nonelectronic activities (NE-SCA score) may have unique interpersonal effects that impact the relaxation response and sleep. For the SCA score, the range of possible scores is between 0 and 70, and the weighted SCA score has a range of scores between 0 and 280. All analyses reported in this article are based on weighted SCA scores and only included 10 of the 12 items. Overall, Cronbach's alpha for the weighted SCA scale was α=0.652, within the range expected for a scale in the early stages of development [40] . Co-efficient alpha for the electronics subscale was α=.647 and for the nonelectronic activities subscale it was α=.400.
Analytical Methods
Descriptive analyses were conducted to characterize the sample. The main sleep outcome variables (sleep quality, sleep duration, and EDS) were all continuous and normally distributed. Additionally, the weighted SCA total score was also continuous and normally distributed. First, analyses were conducted on the individual items of the SCA questionnaire. Independent t tests (for normally distributed data) and MannWhitney-Wilcoxon tests (for not normally distributed data) were used to examine differences in sleep duration, sleep quality, and EDS [41] . Next, independent t tests (for normally distributed data) and Mann-Whitney-Wilcoxon tests (for not normally distributed data) were used to examine differences between students with healthy versus unhealthy sleep parameters and their scores on the total SCA scale and the two subscales (electronic and nonelectronic SCA). Pearson correlation coefficients were used to assess the relationships between the SCA total score and its two subscales (electronic and nonelectronic subscales), and the three main sleep outcome measures (sleep quality, sleep duration, and EDS). Pearson correlation coefficients were also computed for other sleep variables including three composite scores from the PSQI (sleep duration composite, sleep disturbance composite score, and the sleep quality composite score) as well as school-day sleep duration, and past-month sleep duration. Analyses were conducted with SPSS version 17.0 (SPSS Inc., Chicago, IL).
Results
The participants' mean age was 19 years (SD=1.47). Seventyfive percent of the sample was female, 25 % were male, and one person failed to identify their sex (N=154). Due to the preponderance of female participants in this study, sex differences were not consistently analyzed; however, the disproportionately high number of female participants generally reflects the enrollment ratio for this HBCU and thus allows for generalizations about undergraduate students in this setting. A majority of students were African American (95 %, n=142). The other 5 % of the sample were nonCaucasian minority students (e.g., Asian, etc).
Sleep Problems
Students slept on average 6 h/night (SD=1.19) and a majority of students (62 %) were identified as short sleepers (sleeping less than 6.5 h/night). Very few participants (9 %) reported sleeping 8 h or more per night. The average sleep onset latency was 22 min (SD=28.30), but 21 % of students took 30 min or more to fall asleep. Mean PSQI total score for the sample was 6.9 (SD=2.93), demonstrating that the average student experienced clinically significant poor sleep quality. Poor sleep quality (PSQI total scores greater >5) was reported by 63 % of participants. The average ESS total score was 11.7 (SD=3.41), indicating that a majority of students experienced EDS. EDS (ESS scores >10) was reported by 61 % of the sample.
The average school-day wake time was 7:50 a.m. (SD= 74 min) with only 12 % of students waking later than 9:00 in the morning. Average bedtime on school days was 12:57 a.m. (SD=73 min) and on weekends was 2:49 a.m. (SD=90 min). Yet on weekends, 97 % of students went to bed after 12:00 a.m. and 63 % went to bed at 3:00 a.m. or later. The average weekday-to-weekend variation in bedtime was 2 h (SD=71 min); yet, 27 % of students had variations of 3 h or more. Napping was frequent in this sample of college students with 28 % of participants never napping, 67 % reported napping occasionally and 5 % of participants reported daily napping.
Sleep Competing Activities
Of the 12 SCA, two were removed from the analysis because of the very low rates of positive responses to these items. These items were playing with pets (97 % reported zero), and taking care of siblings or family members (90 % reported zero). The most frequently reported SCA included texting friends, eating, Internet use, socializing, listening to music, and watching television. Note that the data reported refers to SCA that occur only after the student is sleepy and ready for bed and does not reflect total daily usage.
Texting was most common and occurred on average five times per week (SD=2.35); yet, 47 % of participants reporting texting while sleepy every night. Students reported completing homework four (SD=1.83) nights per week, and Internet use occurred on average four nights per week (SD=2.21). Socializing during normal sleeping hours occurred three (SD=2.02) nights per week, whereas listening to music was reported on average three (SD = 2.46) nights per week. Watching television during normal sleeping time occurred on average three (SD=2.35) nights per week. Eating late at night was also reported three nights per week (SD=1.99), whereas completing chores (M=1 day/week SD=1.37), video game use (M=0.3, SD=0.88), and playing sports (M=0.1, SD=0.59) were infrequently reported as occurring after sleepiness had set in. Significant sex differences were found between two sleep competing behaviors. Female participants (M=4.48, SD=1.80) reported more time spent doing homework than male participants (M=3.78, SD=1.90; t (147)=-2.033, p=0.044). Male participants reported significantly more time spent playing video games (M=0.81, SD=1.35) than female participants (M=0.12, SD=.57) (video games: t (40.25)=3.04, p=0.004). No significant sex differences were found on the weighted SCA score.
Independent t tests (for normally distributed data) and Mann-Whitney-Wilcoxon tests (for not normal distributed data) were used to determine whether individuals with short sleep duration (sleep duration <6.5 h/night), poor sleep quality (PSQI total score >5), and EDS (ESS score >10) engaged more frequently in SCA than students with more healthy sleep parameters and the results confirm expectations. Students who slept less than 6.5 h/night scored higher on four weighted SCA (television use: U=2,011.5, p=0.016, late night eating: U= 1,729.5, p=0.001, socializing with friends: t (143.6)=−2.342, p=0.021, and music listening: U=1,924.5, p=0.007). Individuals who reported poor sleep quality (PSQI score >5) scored higher on three of the weighted SCA (television use: U= 2,079, p=0.038, Internet use: t (147)=−1.984, p=0.049, sports: U=2,436.0, p=0.037). Individuals with EDS (ESS score >10) scored higher on all of the weighted SCA items than those without EDS; yet, only sports involvement was statistically significant (U=2,478, p=0.030).
These results suggest that the individual SCA impact a variety of sleep parameters. Individuals with poor sleep quality (PSQI score >5) scored higher than students with healthier sleep quality on five of the ten SCA, students with short sleep duration (<6.5 h/night) scored higher than students with longer sleep duration on four out of ten SCA, and individuals with EDS (ESS score >10) scored higher than students with less daytime sleepiness on two SCA. Both short sleeping students (<6.5 h/night) and students with poor sleep quality (PSQI >5) scored significantly higher on nighttime television use and music listening, whereas poor quality sleepers also reported more Internet use, chores, and sports than students who reported healthier sleep quality. Chores and sports were also more frequent among individuals with EDS. Students with short sleep duration (<6.5 h/night) also reported more late night eating and socializing than students with more healthy sleep durations.
Similar to the previous analyses, independent t tests were used to determine if students with short sleep duration, poor sleep quality, and EDS reported higher scores on the scale assessing the cumulative impact of all SCA. Overall, the average weighted total SCA score (weighted SCA scale) was 65.8 (SD=31.68) with a range of scores from 9 to 171. Results from these analyses indicated that only individuals reporting poor sleep quality (PSQI total score >5) and students sleeping less than 6.5 h/night reported significantly higher weighted SCA scores than students reporting healthier sleep parameters (see Table 1 ). These results indicated that students with short sleep duration and poor sleep quality spend a considerable amount of time engaging in SCA while sleepy and at the expense of their sleep.
Assessing electronic versus nonelectronic SCA, independent t tests indicated that students with short sleep duration (less than 6.5 h sleep/night) scored higher than long sleepers on the weighted electronic SCA subscale (weighted E-SCA) and the weighted nonelectronic SCA subscale (weighted NE-SCA) (see Table 1 ). Similarly, individuals who reported poor sleep quality (PSQI score >5) also scored higher on the weighted electronic activities and nonelectronic activities subscales. Individuals reporting EDS (ESS score >10) reported more nonelectronic SCA, but none of these tests reached statistical significance. Thus, daytime sleepiness is less affected by electronic and nonelectronic SCA than the other two measures of sleep (sleep quality and sleep duration).
To evaluate hypothesis two, Pearson correlation coefficients were used to assess the relationship between the three scales assessing SCA and the sleep outcome measures (see Table 2 ). The weighted SCA scale was significantly correlated with three outcome parameters including: the PSQI Duration of Sleep composite score, average sleep duration during the past month, and average school-day sleep duration.
Both the electronic and nonelectronic subscales were highly correlated with many of the sleep disturbance measures ( Table 2 ). The weighted E-SCA scale was significantly correlated with four outcome measures: school-day sleep duration, PSQI Duration of Sleep Index, PSQI Sleep Disturbance Index, and the PSQI Total Score. The weighted NE-SCA scale was significantly correlated with three sleep parameters including: EDS, PSQI Duration of Sleep Index, and PSQI Overall Sleep Quality Index. This confirms previous findings, again demonstrating the consistent relationship between SCA and sleep disturbances in this population.
Discussion
Sleep is a major concern among college students and this was confirmed by a majority of the analyses. The students from this sample reported short sleep duration and high levels of daytime sleepiness. Whereas Lund and colleagues [6] found that 29 % of their sample slept 8 h or more per night, only 9 % of participants from this sample reported sleeping 8 h or more per night. In addition, our findings indicated that 62 % of students were sleeping less than 6.5 h/night, whereas Lund and colleagues [6] reported that only 25 % of their sample were sleeping less than 6.5 h/night. In the Lund and colleagues [6] study, participants were predominantly white. Still more, Lund and her colleagues [6] reported a mean TST of 7.02 h (SD=1.15), and Medeiros and colleagues [42] reported a mean TST of 6.87 h (SD=93 min). Yet, results from our study indicated that the average TST was shorter, with students reporting an average sleep duration of 6 h (SD=1.19) per night. These findings suggest that the minority college students in this sample experience considerably more sleep problems than others.
Other important findings from this study include those related to EDS and sleep quality. First, the levels of daytime sleepiness reported by this sample were much higher than those reported in previous studies that focused on predominantly White or mixed race samples. Lund and her colleagues [6] found that 25 % of their sample reported EDS (ESS total >10), whereas 42 % reported EDS in the study by Edens [13] . In this sample, 61 % of participants reported EDS. These findings make sense, given that students in this sample reported shorter sleep durations than those reported in the other studies. In addition, it is common for individuals who restrict sleep to also report short sleep onset latencies and this was also reported in this sample. Whereas Forquer and colleagues [16] reported that 33 % of their participants took 30 min or longer to fall asleep, only 21 % of our sample took 30 min or more to fall asleep, probably reflecting the greater sleep debt in our sample. Second, the results found here concerning sleep quality were similar to results reported in other recent studies [6, 20] . Lund and colleagues [6] reported that 60 % of sampled students reported poor sleep quality, and Mesquita and Reimao [20] reported that 61 % of sampled students reported poor sleep quality. In this sample, we found that 63 % were identified as poor quality sleepers which were similar to the rates of poor sleep quality reported in the previously mentioned studies.
Another important finding from this study has to do with the degree to which students were delaying weekend bedtimes. Consistent with previous studies, a pattern of delaying weekend bedtimes was found in the present sample of students. Yet, students in this sample were delaying weekend bedtimes by a little over an hour more than was reported in previous studies. Lund and colleagues [6] found mean weekday bedtime was 12:17 a.m. and weekend bedtime was 1:44 a.m., while in our sample the mean weekday bedtime was 12:57 a.m. (40 min later than reported by Lund) and weekend bedtime was 2:49 a.m. (65 min later than reported by Lund). In our sample, over a quarter of participants had weekday-to-weekend variations in sleep of 3 h or more, which is concerning given how inconsistent sleeping patterns impact circadian rhythm timing [43] .
The second aim of this study was to examine the impact of SCA on minority college students' sleep. This research suggests that both activities including electronic devices (e.g., television and Internet use and listening to music) and activities such as socializing, homework, extracurricular sports, and chores impact sleep duration, sleep quality and daytime sleepiness. The six most frequently reported SCA in this sample of students included texting, eating, Internet use, socializing, listening to music, and watching television. Although occurring less frequently in this sample, chores and playing sports also significantly influenced sleep parameters.
Both E-SCA and NE-SCA were related to at least one sleep quality measure and both measures of sleep duration. While engaging in activities involving electronics (weighted E-SCA subscale) predicted overall sleep quality, nonelectronic activities (weighted NE-SCA subscale) predicted daytime sleepiness. This suggests that repeatedly compromising sleep by hyper-focusing on preferred electronic activities, night after night, affects both the ability to quickly go to sleep and sleep quality, whereas engaging in multiple nonelectronic SCA impacts sleep quality, later bedtimes and daytime sleepiness. One explanation for this finding is that television, computer use, and cell phones emit bright lights that delay the production of melatonin which is a biochemical marker used to signal sleep onset and also affects other aspects of sleep quality [43] . Yet, the fact that multi-hour consumption of specific NE-SCA also affected sleep quality suggests a general arousal factor associated with intense involvement (be it socializing, homework, or the Internet) that affects sleep quality. This is contrary to the healthy benefits normally associated with psychologically engrossing activities that produce "flow" [44] , but is more consistent with research by Gradisar and colleagues [7] which found that, among activities involving electronic devices, those activities that were more interactive (e.g., cell phones, video games, and computers) were more likely to disrupt sleep. Future research needs to tease out why students might be engrossed in activity and not achieving beneficial flow, or whether despite the beneficial effects of flow, nighttime activities generally impair sleep quality.
Two other noteworthy results were found in this study. First, this study raises concerns about the relationship between listening to music and sleep. Listening to music at night is common among adolescents and college students and is often encouraged for people who have sleep-onset difficulties. Yet, the results here suggest a significant relationship between listening to music at night and shorter sleep durations and poorer sleep quality. Although we did not differentiate between listening to music alone in an environment conducive of sleep and music listening in other situations (i.e., social outings), these findings raise an important concern and warrant further investigation. Similarly, specific aspects of the music itself may moderate the relationship between music and healthy sleep. Therefore, future studies that survey the type of music will also be important.
Although the present research provides important insights into sleep in an understudied population, there were some limitations that warrant attention. For example, a standard introductory psychology sampling technique was used, where volunteers were given credit for participation. As with all research that uses convenience samples, the results found here cannot be generalized beyond this sample. Also, given the small sample size multivariate modeling was not used and future studies are required to provide reliability for the SCA scale. Despite these limitations, the results found here warrant future investigation. Regarding the high rates of EDS, short sleep duration, and large variations in weekday-to-weekend bedtimes, future studies should determine whether the unhealthy sleep parameters found here represent race disparities in sleep or whether these differences reflect other characteristics such as differences in campus-wide norms or advances in technology. Given the relatively small sample size and large percentage of female students, future research should seek to replicate the findings reported here and determine if females and males engage in these activities with the same frequency and duration. Also, it is important for future research to investigate how electronic and NE-SCA may differentially impact sleep, as there is evidence that sleep quality may be more impacted by E-SCA than NE-SCA.
In summary, sufficient sleep is achieved through biological and environmental pathways. Among college students the evidence suggests that healthy sleep parameters are deteriorating, and the results here confirm this notion and further suggest that HBCU college students are disproportionately compromising their sleep despite its negative health consequences. From these results, there is no doubt that SCA impact sleep. In addition, these findings also suggest the type of activity (i.e., electronic devices versus nonelectronic devices) influences how sleep is impaired. With the precipitous decline in healthy sleep in college students, it is imperative to understand the factors that contribute to inadequate and insufficient sleep as these environmental conditions often present as significant treatment barriers. Future research which seeks to understand any racial disparities in sleep parameters as well as any disparities regarding the impact of SCA is critical to combat this growing health concern. Given the plethora of research highlighting unhealthy sleep in college students, it will be important for college counseling centers to recognize the unhealthy practices that contribute to college students' sleep problems. Moreover, it will also be important for college administrators to develop initiatives that educate students about the health consequences of poor sleep and to conduct more research to better understand the various environmental factors that contribute to unhealthy sleep.
